The alphaVbeta3 integrin regulates insulin-like growth factor I (IGF-I) receptor phosphorylation by altering the rate of recruitment of the Src-homology 2-containing phosphotyrosine phosphatase-2 to the activated IGF-I receptor.
The alphaVbeta3 integrin is an important determinant of IGF-I-stimulated receptor phosphorylation and biological actions. Blocking ligand occupancy of alphaVbeta3 with the distintegrin echistatin reduces IGF-I-stimulated receptor phosphorylation, and it inhibits cellular migration and DNA synthesis responses to IGF-I. We have shown that recruitment of the tyrosine phosphatase Src-homology 2-containing phosphotyrosine phosphatase-2 (SHP-2) to the IGF-I receptor (IGF-IR) is an important determinant of the duration of IGF-IR phosphorylation. These studies were undertaken to determine whether an alteration in the recruitment of SHP-2 to the receptor in the presence of echistatin could account for the decrease in receptor phosphorylation. Following an overnight exposure of smooth muscle cell cultures to echistatin, the addition of IGF-I was accompanied by rapid dephosphorylation of IGF-IR compared with cells exposed to media alone. This was associated with an increase in the rate of SHP-2 recruitment to the IGF-IR. In cells expressing a catalytically inactive form of SHP-2, prior exposure to echistatin had no effect on the rate of receptor dephosphorylation. In contrast to the usual physiologic situation in which following IGF-I exposure SHP-2 is recruited to IGF-IR via SHP-2 substrate-1 (SHPS-1) in the presence of echistatin, SHPS-1 was not used for SHP-2 recruitment. Our findings show that IRS-1 may substitute for SHPS-1 under these conditions. These results demonstrate that the activation state of alphaVbeta3 is an important regulator of the duration of IGF-IR phosphorylation and subsequent downstream signaling and that this regulation is mediated through changes in the subcellular localization of SHP-2.